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. Pecallon i pm-iilv- noar T e bport Jho cauald b dapac ted B0
|
docer e tone.
. valtledient muaber ot operat oo Clandiing s aand Loty L Dty
suteat b nolse problen
. ot roured s cees s ciiv oo iy ase aid crowtin o el e k
A NP B
F
. ot ial e tatare et aad expansion b ope Tl b s 7
s
Looavailabitiry o o amitoriay tocatione Gooobtaia reansosuabile con o It ‘
: H Ppt f ; - - : E
e devels witio respect Lo helicopter operar ions 4
Fvaluation ot the ariteria s nore ar less 1 osubjective analyeis 1or ]

et heliport tor nonitoring.  Location ol people relative 1yt
aelapert is considered the nost important ticlor aad theretore ae sreater

oot Vi any other Coctor tor inelading that lieliport in the

iriae the period ot tebruaary Io=1a, 1933, a noise surves was
pori sraest ar Loe Parker Ceater, Pasadena, and Anaheim Stadium helivorts,
The survevs conpleted tor Pasadena and Parker Center were performed with
respect to the above crii ria. fowever, the selection of Anahein - aa ior

v ospecial case study,

Zoito site bescription

2.l bowntown Los Angeles:  Parker Center

The arca is highly commercialized with local poveranent  orv os

beeing, predominent.  Autonobile trattic s quite heavy in this ared oitn {

S
huses observed on all the major arterials,  There are three helipo ts, ali
SR
b
3
L,A,.- U ke S o R > PRI adamitatis> - 7“



roultop, Wwithin a bloce ot oo ther o bar s e ol ang period
Phe heliport oo tap ol Tae g o000 bl te TS ST B R BN
Aacvtively belay useds  The pryacipas coar e o0 oo PR B TRt TR
wore automobiles with bases boias the ot U [E7S SEYCRNE B ORI ‘
sroutd sources, ;
.
2o Pasadend Jeliport ¥
A
The Pasadena Heliport is owned andg operatod by the Citvoo
Pasadena and is located in the northwest sector o0 e vty ot 1= 1
The heliport is located in g surburban area sarrounded by vesident ol -{

neighborhooas and a polt course,  The

the heliport are those owned and operated

Department and medivac units

\ fugress to the heliport is usuaally tron the

over the treeway. Fgpress is to the

golt course away tron the residential area

heliport.

2.3 Anaheim Stadium

A temporary heliport was established at the Anahein Stadion Jdaviag, .
amnual Helicopter Association International (HAD) convention at Anadain,
Calitornia. [t is custogarv tor Lhe HAT to provide a tlight Time 0 Ui
annual convention so nanutacturers can demonstrate the capability o1 e

helicopters, In establishing the
parking area with a space reserved
Jdeparting areas, taxiway, and approved

heliport,

PO S - Y

onl v he t
bv

transporting victins

Southwest

tlipht=line,
lor ecach helicopter,

ingress and eyress routes

ticoptors peraitted 0 wee 1

e 2ssadena Police

to the nearest he spit

north o north-west sectars

over Lile treeway and toe
fanediately to the cast ot 11

the HAL marked ottt

landing ane

oo the
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though this was a temporary tfacility the nature of operations

Nt

ooy ides an opportunity to monitour noise levels from an extremely busy

artean heliport,

The heliport was located on the stadium grounds awiay trom resident ial

tedn. Public access to the tacility was restricted tor saftety reason
fre Tind-use characteristics in the immediate vicinity of the helipad re
cavierc i and industrial, Helicopters operating out of this taciity
totlowed tne primary highweys., Ingress into the heliport was over Ronte
which dis adjacent to the stadium and egress was directly over the
caudustrial/conmercial area just west of the stadium. During departure,
Nelicoptors were lnstracted to turn to the north or south betore reaching
fLewls Street in order to avoid the residential neighborhoods west ot the

Sacia Ana Freewave  The helicopters then followed the normal designated

FR oroutes to their demonstration areas.

o ig}se Survey
.1 Test Approach

Precision integration sound level meters (GEN RAD 1988s) were
nsed during the period of February 10-14, 1983, at selected sites to
aonitor nocse levels near the helipads at Parker Center, Pasadena, and
Aiahein. These systems computed the Leq for a piven sample period and
recorded the maximum noise level (Lpgp)on the A-weighted scale.,
Graphic-level time-history recordings were also produced at selected sites
dnring the monitoring. The graphic level recorders (GLR) provided a hard
copy record of the temporal changes of noise levels observéd during the

aonitoring periods. Operators noted the local intrusive sounds in a log

and on the GLR record.

-lm




The noise surveys were conducted during lient wind conditions wits

ambient temperature in the nhO°F's,

3.2 Noise Measurement Equipment

Fach of the two uolse measurement systems used in the surve
consisted of a GEN RAD 1988 Precision Integratin, Sound lLevel Meter
(PISLM) with DC output to a Metrosonics 404 Graphic leevel Recorders o
system powered a P-42 microphone preamplitier driving o uils RAD, L, 2 i
clectret micruphone., The microphone-preamplitier asseably was mounted
tour (4) feet above ground level with the microphone oriented

verpendicular to the ground at Anaheim and at five (5) feet straight-uo.

RN

Pasadena for coamunity noise wmonitoring Al Parker Center the 193385 were

o®
aand held at a 499 angle away from the body at waist height.  The GLR
operated at a paper transport speed of 5 centimeters per minute (300
cmn/hr).  Each instrument was calibrated before and atter cach survey
aeasurenent period, During the measurements at Anaheim additional
cvalibrations were taken between the initial and final calibration to «¢in

tor deirt in the system,

Each system deployed was capable ot collecting maximum
A-weighted sound level, integration tiue, and equivalent sound level,
data presented in this report are a compilation of thesc acoustical
neasurements., A schematic of the acoustical measurement system is show

in Figure 1.

4,) Monitoring Sites

4,1 Parker Center
A noise survey was performed between o pa and 3 pm in the are

of the Parker Center complex. Figure 2 shows the sampling locations

-5~

e

1

1




WalSAG judswainsSeaNy 8SION 1 ainbiy

RS
sups oyl IREARY
BULIYITIM SuAISAS [TV
’ ) jutod syl of >\
—-<—- ) )

osuodsay MmOlS

1azK1euy astoy A3tunumuo)

Gn6t avd NID

Fpue [ Sws3isAS
1141n0-0d
‘¥ S
AjLive P
01OV === IMOdSNVUL |
170A T wd /o238 7|
1939w [2A21 (NNOS \
HAMH0d3Y 13A31T 2IHIVHED ONTLVIOALNI
70H-4p NOISIOddd
SOINOSOYLAN 3861 aAVd NID fl
USBIIPULM dwed Ty-4 ‘YO
SUoudoNM 120908 K ‘4D souepiu] Survg

204 PO SUONIOrNN




191ua) 19M1ed 9yl 40} S8} BULIOJIUO SSION

2 9unbi14

pedijaH @ a11s BujJolluoOW 40 UOIIEOO0T ¥

L

|e12J8WWo9

@ *

S821440 },A0D

ey Ao

]

l

7~ 1!
(@ 1 o

— l—

§891}40 1,A0D = — = ll_.m_

S3T13IODNV SOT

0Oda3ad NVS
3

13341lS 1SHId

jeIdJawwon

ﬁ/mm_ohws_‘coo |e1dlawwon

18310H




v W el tarmed on Jw':»ru‘nr_\' ‘xl, l‘)({’. Two)

Cte e e = the docations shown i bigure 3. e

s e oo ot tor the nodne levels in neighiborhoods near t

PUowne oo Cote st tes ted by the noraal o approach and departare
RR o diepterse site 1owas locdted near the curb on o b

’

o restoentba b aeiebborbood at oa distance ol approximatels
oo nertneast ot e helipad, The site was also approsimatets
cose Site Lowas located adjacent to the Brookside Gold
ctro il Avenue,  sdecanse ot the nature ot the terrain, Uhe o
S aviae wao g baces the monjtoring site approxinateiy o

e e e blsa b gariae aeoartures. Both o sites were situated soothe

M bacale s cver ooprass orf Jirt surtdce,

A o ine sarvey wan performed on rebruary 13 oand 14, 1933, ar o tre
aaiu teomenttor aoise levels associated with routine depart e
s approaches trom the temeorary heliport facility (Figure 4).  site

CoLo e gonitoriay site, sampled noise levels trom helicopters davinag

v e 0 the teticopter passed directly over the microphone,  site )
- aoctine neise dewels Tocated onoa osmall prass plot between th
_H...




Vista Laguana

Figure 3
Noise Monitoring Sites

for the

Pasadena Heliport

(Not drawn to scale)
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o v peter dine e welioopters' gqltitudes,
e Jlovar=-~ioun ol e dta
. Calrr eniter
e oot Latrasive sources o e 1 Pue bmmediate aron ot

tine Parver Jeater compiex were helicopters and city transit buses,

Table | swuav i izes Lhe notse levels asoociated ittt intrusive aoloe

events, The igteesl readin recorded tor helilcopter operdtions was 89

dB(a) associated with the approach ot a Sell 202 to tie top o a4 L7-stury
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'

Miximun A-weiphted Slow Response Sound iaevel
Without Helicopter Operations at Pascdena Heliport

TABLY U

February 11, 1983
sanple Location Maximun dBCA) Leg
No. | Residential 56

La Canada Verdugo 63
and 51
Vista Laguna
59
59
5%
h
3.5
No. 2 Residential 63
La Canada Verdugo b2
and
Vista Laguna 56
53
bb
52
55.1
No. 4 Residential 03
L2 Canada Verdugo 58
and 76
Vista Laguna 55
5%.8

-17-

With and

Nolse Event

loud radio

Car pass=by *
F=28 Helicopter tlv ’
hyv

F=28 Helicojter on
pad prepariag for
departure

F=28 Helicopier
departure toward
Goltl Course

Conversation

Cat pass-—bv

b Min, sample with

abuve observations

Car turning

F-28 helicopter
departing

GA tly by

F-28 making ipproach
to pad

F=28 on pad

F-28 departing

Il min. sampie with
helicopter
operations

Two cars pass-by

GeA. tlY'hV

Car lorn

Hiphway traftic on
1-210

5 min, sanpl. with-
out helicopter
operations




IABLE 2 (cont'd)

Sample Location Maximuan dBCA) leq Nolse Byt
No. D Residential 53 Irucea on 1 oW
La Canada Verdugo distaace
i oY Motore e
Vista lazundt WiV
6l AT .t =t
HH CAr P =
6y Gefte ! o0 AT e
11}—"‘»"; '
n2 Motorew “he it el s !

wd v oand Lo

i
| 2.7 LO minnte sy e }
} without el wetoy
' operiativ.s ‘
| No. b Colt Course 70 Car paso=i
ot /1 F=div ned oo et
tlo-n.
Rosenont Blvd. L8 Car pass-—biv
44 Crivkels
72 Car and tra s s
b
69 Fold tedioo et
lv=by
1 54 F-os idelico tor
turaning oo
Jistanoe to
return pad
76 Mohile home pass=he
68 Car pass-br
b8 F-un dielico; ter
departing pad
62 Twin—cnzine tarbo-
prop fly=hy
53 F=28 Heligo »tot
fly=-by
69 Car pass=bv
69 F=28 Hel icopter
direct]y wer~
head duri o tly-
by with 4 oar
pass-hy
54 F-2% Helic.pter
approaching pad
from northweest
60.7 18 minute —amnple
period with ;
helicoptor ‘
: operations !
) -18- '
!
'
|
)
i
i
¥




TABLE 2 (Cont'd) 4
Sample Location Maxinmum dB(A) Leq Nolse tvent
Noo 7 GColf Course St 19 siinate soaple _
of't without helicopter "
Rosemont Blvd, operdations
L
|
3
i
1
-19-
)
. e _ enintile - . il i o i i | i b




5.3 Andhelm
Tables 3 and 4 preseat the maximuan revorded noise leveo for

dJepartures and arrivadls at the Anahein Stadium. m February [, 97,

between the hours ot 1300 to 1700 routine deparvtures ot helicoiier, v

the Addheln stadiw were monitored (Table 3. In Cotal tiwere <o o
cvent sy howewvery onlv 82 were oonsidered valide  The Wighest roooo
vecorded wrs 9200 dE(A) assoclated with the Augusta A-L0) wi o P
ver o site Dot m o qltitade of 159 teet, The lowest noiae Lewver e 1 e
durins departares at Site 1 owas /7.0 dB(A) tor the Hiller :b-!: o
presesd o over tinds osite at oan altitude ob lad jeets I veneral e i

of the helicopters passed over Site 1 during departure it oan sver.ass
Altitude of 213 rteet with an averaye A-weighted maxinus, tewvel o -
dBCA) e The average ditierence detween the maximum levels recorced o

site 2 owas b dB(N), resulting in average weighted maxinun sideline 30A)

L 749,

On February 14, 19873, arvivals were monitored at Anaheim (Tabl- 4,
During the sample period lu00 to 1300 hours there were 69 events. o
these events only 55 were used. Helicopter events were not used wien oouw
Lhelicopter did not pass directly over Site 1. The highest value recorded
was 97,9 dB(A) and was associated with the Augusta A-109 which passced over
Site 1 at 325 feet. The lowest reading of 77.4 dB(Y) was associated with
A Hiller FH-1100 which passed over Site | at 306 feet. The average
weighted maximun level recorded at the Site 1 was 85.9 dB(A) and for

Site 2 the average weighted waximum level was 78.2 dB(A).
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Table 3 (Cont'd)

Maximum Noise Levels Altitude Stant
Helicopter Event dB(A) (te) Ry e
NO . f1e)
Site 1 Site 2
Aerospiatiale

AS=-355F 12 88.7 79.3 124 G519
18 90.7 BUL3 Lus 49’

29 90.6 77.6 214 53!

77 91.2 80.4 113 499

90 8Y9.9 8U.5 131 5003

SA=365C 8 36 .4 77.L 216 3
L5 87.3 79.4 299 37

33 $95.6 77.9 293 0

41) 35.8 79.1 246 5

76 35 .4 8l.5 210 529

B4 89.6 80,1 204 heT

92 82.1 775 537 724

99 33.9 78.9 G049 h7l

Hiller FH-1100 19 gl.3 717.0 L1y PN
32 18.h 73.2 lio 507

81 31.8 75.1 I ho 51

100 77.5 71.6 137 521

Robinson R-22 Los 8043 74,7 152 509

(L)

(2)

(1)

The altitude of the helicopter as it passed directly overhead at
Site 1.

The slant range distance of the helicopter Lo Site 2 as it passed
directly over Site 1.

Hughes Helicopter had 3 (three) 500-E's available for demonstration

flights, The helicopters were stationed at parking locations |, 2,
and 3 on the flight-line.
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TABLE

Maximm A-Welghted Slow Response
Approaches at Anaheim,

Hellcopter

')‘\\“‘L( 3)
Lo it ion @l

Huo e s

Locatian #2

lLocation #3

Hughes 500-D

sikursky S-76
westland WG- 30
tastron F=-280C

Koelkow BO-105L8

BK-117

Bell B-206L
Location #11

B-206L
Location #12

Event
N() .

16

3L
57

23
39

37
66

“

Sound level
February 14,

Maximum Noise Level

Site

Bi.0
5.7
¥ie3
TN
B9.8
537

3445
86.8
8.4

3h,0
8441
Ba.l
Bi,")
BH.a
B6.5

Bh.4

37.1

90.1

96.9

1

dB(A)

b

~24-

Ple U

A
/3.3
74,0
it 5
7'1.13

ASINY

tor H(‘l 1
LYys s

L o
Al titade

(te)

[~ o 1o
S~
+

;4
29
173

Jal

2ah
1ig
179

251
123
284
213
23l
ley

189
171

183

x,i)(.‘r




Helicopter

B-222

Augusta A-109

Bell B~-206A

Aerospatiale
SA-13500

AS-1355F

SA-365

Hiller FH-1100

Bell B-206
(NITE SIGN)

(1) The altitude of the helicopter as it passed directly overhead

Site 1.

Event
No.

23
50

b4

53

24
33

27
34
48

21
36
538
63

18
44
60

9
29
42
47
56

52

TABLE 4 (CLont'd)

Maximun Noise

89.3
86.4
848.9
87.5
91.0

98 .4
97.9

BOLS
79.1

8l.6
84.2
80.8
80.0

85.3
88.2
82.7
93.3

93,2
90.5
93.3

79.7
82.6
77.4
78.1
78.9

89.0

Site

83.7
82.7
0.9
8l.6
78.9

74.8
75.4
72.9
83.5

80.8
76.6
79.6

76.4
79.4
75.4
7.7
77.0

8.5

Level

Altitude
(1t)

262
271
Ja7

274

300
256
213
192

263
2006
256

344
307
306
281
264

(2) The slant range distance of the helicopter to Site 2

directly over Site 1,

(3) Hughes Helicopter had 3 (three) 500-E's available for demonstration
The helicopter were stationed at parking locations 1, 2,

flights.

and 3 on the flight-line.

Slant
Ran -«

{17)
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P

36

561

53
53
520
533

550
529
Sl
5011

53
Py
524

577
254
S50
54
53
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|
Be Perspective ol the Bata

{ In reviewing the aorse data collected daving the saree v w0,

|

! Mot Jevels 1eoam helivopter operatins U e Three hoetig e

j . .

l ‘;'1 teed 1 perspea Tilve witihs othier soar e b oise T oan urtg coonr
Fable v jresents a bist 0 aodse Tovels tvproal iy caoounntered o0 0
chavironnent, he purposc ot jertaraiay this nolse suryey Wt U0 .

addite ol Tatorunation with recard to helicopter operations (0 an o
iresc o relation to otier sources ol noise,  However, 1t st e
Lihrtt thirs satvey oy rejresents nogse levels seasured Par e oot
Lher Soarces o boilse tor o specitic sample period o et he
represcer ative ob typical conditions of the areas Loy event, toa

provide at least a4 perspectives

At the Parwner Center complex the aoilse associdted with the tw
aeliconters observed during the sanpling period wis quile noticeabie o
conpared o other sources ot aoise in the ared, However, the (reqn
occurreace of hellcopters is quite small when compared to the operat.
transit buses which were about as noisv as the helicopter. The tregn
ot helicopters operating at this location would not signiticantly o o,
the Ley tor this area. The major sources ot noise which have the
preatest contributing factors to the cumulative noise level are hu-,

automobiles,

As to the Pasadena heliport, helicopter operations do not
significantly aftect the Leq values in the residential areas at the
monitoring sites. The helicopter operation:; are noticeable, but th

LAagm 4s monitored is not any greater than an automobile or truck

pdassing by,

_Zb-




TABLE 5

Noise Levels Typically Encountered

in an Urban Environment

source

Rustling leaves

Room in a quiet dwelling at midunight

Sott whispers at 5 feet

Men's clothing department of large store

Window «ir conditioner

Conversational speech

Household department of large store

Busy restaurant

Typing pool (9 typewriters in use)

vVacuum cleaner in private residence (at 10 feet)
Ringing alarm clock (at 2 feet)

LLoudly reproduced orchestral music in large room
Printing press plant (medium size automatic)
Heavy city traffic

Heavy diesel-propelled vehicle (about 295 ft. away)

Alr grinder

Cut-otf saw

Home lawnmower

Turhine coandenser

150 cubic foot air compressor
Banging of steel plate

Air hammer

Jet airliner (500 feet overhead)

*  Maximum A-weighted slow response sound level
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20
32
34
53
99
60
b5
65
69
8y
82
36
92
92
95
97
9y
98
100
1o4
1,7
15




o b ol SRR

Because of the nature of operations and the location ol the Anahie,
heliport, there were no noise impacts on the ifmmediate arei od e et
the stadium, However, if this heliport were a4 protoatype o o Hueoo s
heliport, noise impdcts could be expected in the arcas in the

vicinity (i.e., on the order ot approximately oot to,y o0 e "

path.

7.0 Test Participants

7.1 Noise Test Field Team

The noise survey was conducted by personnel trom the FAA
Headquarters, Oftice of Fnviroument and Enerygy, Noise Abatement [ivisi o

AEE=100, Washington, D.C. 20591.

The field tedan coasisted of the following individuals:
Steve Albersheim
Steve Newman
sharon Daboin
Donna Warren
The cooperation of the following other people is preatly approoiat
in coordinating the operations of helicopter operations at Pisadens !
Anaheim:

Lt. N.J. Agusta, Pasadena Police Department
Nelson, Chief Pilot, Pasadena Police Department

Donald I,. Litvak, Manager, Air Traffic Control Tower, Ftullerton

Municipal Airport
William D. Jones, Director of Satety lelicopter Association "at'l,
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